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(54) NONAQUEOUS ELECTROLYTE SECONDARY BATTERY GRAPHITE ELECTRODE AND NONAQUEOUS 
ELECTROLYTE SECONDARY BATTERY USING IT 

(57)Abstract: 

PURPOSE: To provide a nonaqueous electrolyte secondary battery, having 
high voltage, a high energy density, and excellent various battery 
characteristics with a cycle characteristic as a center, by improving the binder 
of a negative electrode. 

CONSTITUTION: This graphite electrode is provided by applying a graphite 
mixture, in which the mixed dispersant of non-fluorine organic copolymer and 
fluorine organic copolymer having the subject of butadiene is added as a 
binder to graphite powder to be made a paste state, to both the surfaces of 
copper foil to be dried. The solid component in the mixed dispersant is made 
have a range of 3-7% by weight ratio to the graphite powder. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] the graphite which added the mixed dispersant of a non-fluorine system organic polymer and a fluorine system organic 
polymer which made the butadiene the subject as a binder to the graphite powder, and was made into the shape of a paste - the 
graphite electrode for nonaqueous electrolyte rechargeable batteries to which it is obtained by plastering both sides of copper foil 
with a mixture, and drying, and the formed element in the aforementioned mixed dispersant is characterized by being 3% - 7% in 
a weight ratio to the aforementioned graphite powder 

[Claim 2] The graphite electrode for nonaqueous electrolyte rechargeable batteries according to claim 1 whose spacing (d002) of 
the 002nd page according [ the above-mentioned graphite powder ] to a wide angle X-ray diffraction method is 3.36A - 3.40A. 
[Claim 3] The graphite electrode for nonaqueous electrolyte rechargeable batteries according to claim 1 or 2 which is at least one 
chosen from the group which the above-mentioned non-fluorine system organic polymer becomes from styrene / butadiene 
copolymer, acrylonitrile / butadiene copolymer, and a butadiene copolymer. 

[Claim 4] The graphite electrode for nonaqueous electrolyte rechargeable batteries given in the claim 1 or any of 3 they are. 
which is at least one chosen from the group which the above-mentioned fluorine system organic polymer becomes from a 
tetrafluoroethylene polymer and a tetrafluoroethylene 6 fluoride / propylene / copolymer ] 

[Claim 5] The graphite electrode for nonaqueous electrolyte rechargeable batteries given in the claim 1 or any of 4 they are. 
whose rate for which the fluorine system organic polymer in the above-mentioned binder accounts is 20% - 50% in a weight 
ratio as a ratio of the solid content ] 

[Claim 6] The nonaqueous electrolyte rechargeable battery equipped with the negative electrode which consists of a graphite 
electrode for nonaqueous electrolyte rechargeable batteries given in any [ the above-mentioned claim 1 or ] of 5 they are, 
nonaqueous electrolyte, and the positive electrode which consists of a lithium content oxide. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to improvement of the negative electrode of small and a lightweight and new 
nonaqueous electrolyte rechargeable battery in more detail about the nonaqueous electrolyte rechargeable battery which used the 
graphite electrode for nonaqueous electrolyte rechargeable batteries, and this. 
[0002] 

[Description of the Prior Art] In recent years, portable-izing of consumer electronics and cordless-ization are progressing 
quickly. Small [ which bears the power supply for a drive along with this ], and the requests to the rechargeable battery which is 
lightweight and has high-energy density are also mounting. From such a viewpoint, as a cell by which a non-drainage system 
rechargeable battery, especially a lithium secondary battery especially have a high voltage and high-energy density, the 
expectation is great and development is hurried. 

[0003] Conventionally, manganese dioxide, a vanadium pentoxide, 2 titanium sulfides, etc. were used for the positive active 
material of a lithium secondary battery. The cell was constituted from these positive electrodes, and a lithium negative electrode 
and the organic electrolytic solution, and charge and discharge were repeated. However, in the rechargeable battery which 
generally used the lithium metal for the negative electrode, a technical problem called the side reaction of the internal short 
circuit and active material by the dendrite-like lithium generated at the time of charge, and the electrolytic solution has been a 
serious obstacle to rechargeable-battery-izing. Furthermore, what is satisfied also in a high charge-and-discharge property or an 
overdischarge property is not found out. 

[0004] Moreover, the safety of a lithium cell is pointed out severely and a very difficult state has reservation of safety these days 
in the fuel cell subsystem which used the lithium metal or the lithium alloy for the negative electrode. 

[0005] The electrode active material using the intercalation reaction of a stratified compound new type recently attracts attention, 
and the intercalation compound is considered as an electrode material of a rechargeable battery/ Especially the carbon material 
that can intercalate / deintercalate Li ion is promising as a negative-electrode material of a lithium secondary battery, and the 
development is performed briskly. 

[0006] It is LiCo02 which is the compound which has a high voltage more as a positive active material in connection with using 
^a carbon material for a negative electrode on the other hand, and contains Li. Using LiNi02 and the multiple oxide which 
replaced some of these Co(es) and nickel by other elements further is proposed. However, although high-energy density is 
obtained in this non-drainage system cell, it is difficult to obtain high power density compared with a drainage system cell. This 
has a large place resulting from the degree of ionic conduction of the electrolytic solution, and the present condition is that the 
degree of ionic conduction is 1/100 or less compared with solution in nonaqueous electrolyte. 

[0007] It is possible to enlarge electrode area as a method for solving these troubles, namely, to use the plate of a large area in a 
thin form. The manufacturing method of applying the paste which made the solution distributing an electrode active material, and 
especially drying to the metallic foil which is a charge collector is known well, and it is possible to obtain the plate of a thin form 
and a large area comparatively easily. 
[0008] 

[Problem(s) to be Solved by the Invention] In the above electrode manufacturing methods, although it is easy to obtain the plate 
of a thin form and a large area when a negative-electrode board is manufactured by the technique of applying and drying the 
paste which made the solution distribute a graphite powder to both sides of the copper foil which is a charge collector, the 
influence which it has on the negative-electrode graphite material and charge collector of the binder is very large, the case where 
fluorine system organic polymers, such as Teflon generally well used as a binder, are used - a mixture - although the binding 
capacity of a between is powerful, the binding intensity of a mixture and the copper foil which is a charge collector becomes it is 
weak and lacking in current collection nature And when a cell is constituted, in charge and discharge, the satisfying result is not 
obtained in the cycle property or the elevated-temperature preservation property. 

[0009] although it is possible for the binding property with copper foil to be good, and to obtain a plate easily in this case on the 
other hand, although using the binder of a non-fluorine system, for example, styrene / butadiene copolymer etc., is indicated by 
JP,4-51459,A - a mixture ~ expansion of the negative-electrode graphite material accompanying [ the binding capacity of a 
between is weak compared with a fluorine system binder, and ] charge and discharge, and contraction - following -- a mixture -- 
strong degradation cannot be caused and neither a cycle property nor an elevated-temperature preservation property can be 
[0010] moreover, the mixture by the expansion and contraction of a negative-electrode graphite accompanying charge and 



1 of 5 



7/13/03 1:06 PM 



http^/www4jpdl.jpo.gojp/cgi-bin/tran_web_cgLeije 



discharge -- a strong fall has a close relation to the degree of the graphitization of the graphite to be used When the carbon 
material of comparatively low crystallinity is used, a graphite layer structure is underdeveloped, and since the spacing is large, 
most expansion between the layers accompanying insertion of a lithium is not seen, therefore, the mixture accompanying charge 
and discharge -- a strong fall can obtain the negative-electrode board made into the purpose by using the above non-fluorine 
system binders very few However, in such carbon material of low crystallinity, there are few amounts of the lithium which can be 
intercalated from a layer structure being underdeveloped, and only the capacity which is about 100-150 mAh/g can be obtained. 
Moreover, since the potential of the negative electrode at the time of electric discharge turns into electropositive potential, it 
becomes difficult for a cell voltage to become low and to obtain the cell of high capacity and high-energy density. Then, this 
invention persons decided to use the graphite material from which the graphite layer structure developed more for a negative 
electrode, as a result of observing the physical properties of negative-electrode carbon material aiming at high-capacity- izing 
more, although the increase in the amount of lithiums which can carry out an intercalation was attained and high capacity and 
high-energy density- ization were attained, in order [ consequently, ] to cause the expansion and contraction of a graphite 
accompanying the above charges and discharges by one side — a mixture — a result which a strong fall comes to be seen and 
mainly leaves a technical problem to a cycle property was brought 
[0011] 

[Means for Solving the Problem] the graphite which the graphite electrode for nonaqueous electrolyte rechargeable batteries of 
this invention added the mixed dispersant of a non-fluorine system organic polymer and a fluorine system organic polymer which 
made the butadiene the subject as a binder to the graphite powder, and was made into the shape of a paste in order to solve these 
technical problems - it is obtained by plastering both sides of copper foil with a mixture, and drying, and the formed element in 
the aforementioned mixed dispersant is characterized by to be 3% - 7% in a weight ratio to the aforementioned graphite powder , 
[0012] Although not limited especially as the above-mentioned graphite material, an artificial graphite, a natural graphite, etc. of 
a thing or marketing which heat-treated carbon fibers, such as the carbon material of graphitizability, for example, corks, 
mesophase carbon, a pyro lytic carbon, and a mesophase pitch based carbon fiber, a vapor-growth system carbon fiber, at the 
elevated temperature of 2000 degrees C or more, and graphitized them can be used. The mean particle diameter has a 
1-20-micrometer desirable thing, and a carbon fiber can be similarly plate-ized by grinding. 

[0013] As for the above-mentioned graphite powder, it is desirable that the spacing (d002) of the 002nd page by the wide angle 
X-ray diffraction method is 3.36A - 3.40A. 

[0014] Moreover, as for the above-mentioned non-fluorine system organic polymer, it is desirable that it is at least one chosen 
from the group which consists of styrene / butadiene copolymer, acrylonitrile / butadiene copolymer, and a butadiene copolymer. 

[0015] Moreover, as for the above-mentioned fluorine system organic polymer, it is desirable that it is at least one chosen from 
the group which consists of a tetrafluoroethylene polymer and a tetrafluoroethylene 6 fluoride [ propylene ] copolymer. 
[00 1 6] Moreover, as for the rate for which the fluorine system organic polymer in the above-mentioned binder accounts, it is 
^desirable that it is 20% - 50% in a weight ratio as a ratio of the solid content. 

[0017] less than 20% - a graphite — a mixture - 200 cycle was exceeded, although sufficient effect was not acquired in the 
binding property of a between but it was satisfactory in early stages of the cycle ~ it hits and capacity degradation of a shell 
becomes remarkable Conversely, a result to which current collection nature with copper foil becomes inadequate when 50% is 
exceeded, especially a capacity maintenance factor becomes low in the elevated-temperature shelf life in a charge state is 
brought. 

[0018] Moreover, it is [ plate-izing ] easier to be a manufacturing process waterworks solution, although the binder to add is not 
cared about even if it is desirable to use a fluorine system and a non-fluorine system in the state where the solution was made to 
distribute the powder of a particle, it is solution as a dispersant, and it is a non-aqueous solvent. 

[0019] moreover, a graphite - a mixture ~ pasting - facing - for example, thickeners, such as a carboxymethyl cellulose, — " 
some __*****♦**„ things are also made 

[0020] Moreover, it is characterized by equipping the nonaqueous electrolyte rechargeable battery of this invention with the 
negative electrode which consists of the aforementioned ****** for nonaqueous electrolyte rechargeable batteries, nonaqueous 
electrolyte, and the positive electrode which consists of a lithium content oxide. 

[0021] It can be said that it is suitable since propylene carbonate (it omits Following PC) is hardly accompanied by side reaction 
like [ since a decomposition reaction is started and there is an inclination accompanied by the generation of gas at the time of 
charge / in case the ethylene carbonate (it omits Following EC) which is the same annular carbonate preferably is PC ] when 
graphite material is used for a negative electrode, although the thing better known than before as the above-mentioned 
electrolytic solution could be used. However, since EC is very a high-melting point and a solid-state in ordinary temperature, use 
with an independent solvent is difficult. Therefore, it is desirable to use 1 and 2-dimethoxyethane which is the low melting point 
and is the solvent of low viscosity, diethyl carbonate (for it to omit Following DEC), and the mixed solvent which mixed 
aliphatic carboxylates, such as a methyl propionate (it omits Following MP), further. Moreover, each what are better known than 
the former, such as a 6 fluoride [ phosphoric-acid ] lithium, hoe lithium fluoride, a 6 fluoride [ arsenic acid ] lithium, and a 
lithium perchlorate, as a salt of Li which dissolves in these solvents can use it. 

[0022] LiCo02 which is the compound which contains a lithium ion in a positive electrode on the other hand, LiNi02, LiFe02, 
and LiMn 204 etc. ~ it is usableThe above-mentioned multiple oxide can be easily obtained by mixing and calcinating these 
according to the purpose composition by using the carbonate or oxide of a lithium or cobalt as a raw material. When other raw 
materials are used, of course, it can compound similarly. It is LiCo02 especially. Charge-and-discharge possible capacity is the 
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largest, and chemically stable in the above-mentioned electrolytic solution. Usually, the burning temperature is set up among 650 

degrees C - 1200 degrees C. 

[0023] 

[Function] a graphite above paste type - adding the mixed dispersant of a non-fluorine system organic polymer and a fluorine 
system organic polymer which made the butadiene the subject as the binder, when obtaining the graphite electrode of a large area 
in a thin form with a mixture - both feature -- employing efficiently - a mixture -- while maintaining the binding capacity of a 
between, current collection nature with the copper foil which is a charge collector also becomes possible [ obtaining a good and 
firm plate ] 

[0024] However, the ratio of the binder to add is promotion to a responsible post, and it is required for the formed element in a 
mixed dispersant to be 3% - 7% in a weight ratio to a graphite powder, less than 3% - a mixture - the binding property of a 
between becomes inadequate and capacity degradation becomes remarkable in a cycle property, especially a rapid 
charge-and-discharge property the case where 7% is exceeded on the other hand -- a graphite -- the pack density of a mixture 
falls, the charge-and-discharge depth of a negative electrode becomes large, and a cycle property is affected Moreover, decline in 
the conductivity of a plate is seen, the internal resistance of a cell increases, and a result in which the charge-and-discharge 
property of a high rate is inferior is brought. 
[0025] 

[Example] Hereafter, an example describes this invention in detail. 

(Example 1) Drawing of longitudinal section of the cylindrical shape cell used for drawing 1 by this example is shown. In 
drawing, the cell case into which 1 processed the stainless steel plate of organic-proof electrolytic-solution nature, the obturation 
board with which 2 prepared the relief valve, and 3 show insulating packing. 4 is a group of electrode, and a positive electrode 
and a negative electrode are wound in the shape of a multiple-times swirl through separator, and it is contained in the case 1 . And 
from the above-mentioned positive electrode, the positive-electrode lead 5 is pulled out and it connects with the obturation board 
2, and from the negative electrode, the negative-electrode lead 6 is pulled out and it connects with the pars basilaris ossis 
occipitalis of the cell case 1. 7 is prepared in the vertical section of a group of electrode 4 with the insulating ring, respectively. 
Hereafter, positive, a negative-electrode board, etc. are explained in detail. 

[0026] A positive electrode is Li2 Co3. Co 304 LiCo02 which was mixed, calcinated for 10 hours and was compounded at 900 
degrees C 7 weight sections mixture of the acetylene black 3 weight section and the polytetrafluoroethylene dispersion ( by 
Daikin Industries, LTD. D-l, 60 % of the weight of solid contents) was carried out by the solid-content ratio, and 
carboxymethyl-cellulose solution was made to suspend in the powder 100 weight section, and it was made the shape of a paste at 
it. Both sides of aluminum foil with a thickness of 0.03mm were plastered with this paste, and it rolled out after dryness, and 
considered as the plate with the thickness of 0.17mm, a width of face [ of 40mm ], and a length of 250mm. 
[0027] To a negative electrode, the mesophase microsphere generated in the carbonization process of a pitch the material 
(d002=3.37A) 100 weight section which heat-treated and graphitized the meso carbon micro bead (it omits Following MCMB) 
used as the raw material at 2800 degrees C -^styrene / butadiene rubber dispersion ( SBR by Japan Synthetic Rubber Co., Ltd. 
--) the mixing ratio which shows 48 % of the weight of solid contents, and a polytetrafluoroethylene dispersion ( by Daikin 
Industries, LTD. D-l, 60 % of the weight of solid contents) in Table 1 - mixed at the rate /carboxymethyl-cellulose solution was 
made to suspend, and it was made the shape of a paste And both sides of copper foil with a thickness of 0.02mm were plastered 
with this paste, and it rolled out after dryness, and considered as the plate with the thickness of 0.20mm, a width of face [ of 
42mm ], and a length of 270mm. 

[0028] And the lead was attached in positive and each negative-electrode board, and the cell case with winding, a diameter [ of 
14.0mm ], and a height of 50mm was spirally supplied through the separator made from polyethylene with the thickness of 
0.025mm, a width of face [ of 46mm ], and a length of 730mm. It is one mol [/I. ] LiPF6 to the solvent which mixed MP with EC 
by the volume ratio of DEC and20:40:40 to the electrolytic solution. Using what was dissolved, after pouring this in, it obturated, 
and it considered as the examination cell. 

[0029] Evaluation of an examination cell performed constant-potential charge made into charge voltage 4.1V, and charging-time 
1 hour, and limit current was set to 600mA. Electric discharge performed 500mA of discharge currents, and constant-current 
discharge of discharge-final- voltage 3.0V, and performed the cycle examination under 20-degree C environment. Comparison of 
the cycle property is shown in drawing 2 . 
[0030] 
[Table 1] 
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[0031] the cell E which used only the cell A which used only SBR, and the polytetrafluoroethylene resin from the result of the 
cycle property of drawing 2 - both -- a property -- inadequate -- this - each -- a mixture -- the binding capacity of a between, 
and a mixture - it is thought that it is because the both sides of the binding capacity between /charge collectors cannot be 
satisfied Therefore, it can be said that it is required to use the both sides of SBR and a polytetrafluoroethylene resin as a binder. 
However, in Cell F, since there are few total amounts of binders, binding capacity becomes inadequate and a cycle property 
cannot be satisfied. Conversely, by Cell G, since there were too many total binders, polarization of a negative electrode became 
large, and a result to which cell capacity falls was brought. Although both Cell B, the cell C, and the cell D have high capacity 
and the comparatively good cycle property was able to be given, a difference comes to be looked at by the cycle property above 
about 200 cycles, and the ratio of the polytetrafluoroethylene resin in a binder can say that the property in the second half of a 
cycle has 50% or less and the fewer good one. Therefore, the ratio of both binder can also be referred to as being an important 
factor. 

(Example 2) The petroleum coke from which the heat treatment temperature shown in Table 2 differs was chosen as the carbon 
material of a negative electrode, polytetrafluoroethylene / 6 fluoride [ propylene ] dispersion (1 50 % of the weight of solid 
contents [ ND/ by Daikin Industries, LTD. /- ]) was mixed for acrylonitrile / butadiene rubber dispersion ( NBR by Japan 
Synthetic Rubber Co., Ltd., 40 % of the weight of solid contents) 2% of the weight 3% of the weight as a binder, respectively, 
except it, the cell was constituted completely like the example 1 and the same charge and discharge test was performed. 
Comparison of the discharge curve of each 10 cycle eye was shown in drawing 3 . 
[0032] 
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[0033] By the cells H and I using the low petroleum coke of heat treatment temperature, service capacity is small and drawing 3 
shows a bird clapper. It is thought that it is because the amount of lithiums which graphitization does not fully progress in these 
temperature fields, but can intercalate this from a layer structure being underdeveloped is restricted. Moreover, it can be said that 
the inclination of discharge voltage is especially large by Cell H, and it is in the inclination for average voltage to become low. 
This is also dependent on the degree of the graphitization of a negative electrode. Therefore, in order to obtain the cell of high 
capacity and the high voltage more, in other words, the degree of graphitization is very important, and it is desirable the heat 
treatment temperature of negative-electrode graphite material and that the spacing (d002) of the 002nd page is 3.40A or less. 
[0034] In addition, at this examples 1 and 2, it is LiCo02 to a positive electrode. Although used, when other above-mentioned 
lithium content oxides were used, although the difference of some capacity was seen, the almost same effect was acquired 
[0035] 

[Effect of the Invention] It has high capacity and high-energy density, and it is effective in the ability to be able to offer the 
nonaqueous-electrolyte rechargeable battery excellent also in the cycle property by adding the mixed dispersant of a non-fluorine 
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system organic polymer and a fluorine system organic polymer which made the butadiene the subject as a binder to a graphite 
powder, and using the electrode of the application formula which the formed element made 3% - 7% by the weight ratio to the 
graphite powder for a negative electrode so that clearly from the above explanation. 
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[ 0 0 0 9 3 -tf. ^7 v *jRwq y^ - -. mtttz 

4-5145 9#(cH3j*5*UO^* t . fflfS 

if. £fflffln%mjM7 vm&u yy-izitK&tm 

50 <. 3EfflWtff5©ffiftfBtt<OB3i. BfflfcffoT-&*l 
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( 3 ) 1tKHP6 - 2 1 5 7 6 1 

3 4 

5tffi0^ft*?|&iBC L. LTtM r^Wi^m y£S£ffe&»4>£&S0»fc»«ifci!>*< £ 1 1 oT'$> 

[0010]**:. 5fc8«fctt3llffliM&tt»5RfcJ:tf 1 0 0 1 6 3 ±12^4 y^-t<7)7 -yX^«1Rfi 

«U8fcJ:6£^J*0lB;Ttt. ffiv^ffiffioHS^S ^*<0i6«>S»l*<i. *<?>®mcr>mt LXM&itX 

&t9&&m&tft>b. lammMt^amttim^ 2 o%~5 o%-ej>i>.r -taw* 

it «£■ . £(@JBfllii0 f 5fe%£'C& 0 ^OffiHIH*** £ ^ [ 0 0 1 7 ] 2 0 %*^UjBffi-&m*>*S*ttfc*> V * 

£>ix&t\ ftoT. X»«fctf5-&JBBMP<?!)fiTtt*« **, 2 0 0->M ^fcjBiJfcfcfc oa^osat^fctfa 

lz>M% < _B£co J; o &#7 -y S^A-f yf'-zmmtl Wb . ffit 5 0 %£«*.J | tt&£«JHSfc <9*mtt0* 

£0*4)4 v^-au- h t»* y [oois] *£. in * s am y # 

^< . 1 00-1 5 0mAh/ggKtf)g*L*»»* 7 7*^«^0^*2:?MlC^§^*ySTffi 

i uss*fl:£at§LflffiR3stt(io*tttaa i o o i 9 ] *Jt. nis^fj^-<-x mm-i>«§!L 

y^^a^WSnSiiJfiLWS*. Kx*^-8fjJEft 20 [0 0 20] *JfiH<^N<W»}RZ»flK6l41»E 

«&«)JS8S*J J:l^iRI8*gi*jBi-rfc«>fc:-^ffi!ue<0(ST »fc . 'J ^J±ttmitm^%5>lEmbzVmltzZ b 

[002 1 ] ±iEm«?i*fc LTiiftJfcJ; 9&3aW)t><O0s 

loom & i)\ mmmzn.mzm ttzms. m t° 

*«Wol|i*«»fBuI<WKl!!ffllMS«ff{iJil8 j££jgc L#xf6£«:tt3«fl0***fc*>fc:#i L<& 

©*fc:A4 y^-fc LTT^'xyS-ifct U^7 y < , EHIMrWRa-**- hT*6xf-uy*-^- 

mt&Zbi,zj;->X%£>tifzi>cr>Tfo-?X . W&m.-&to KC\m^znm£X'h^ni&X'\mW-Xfohtzih 

M+^a^^^'B5fSMi' n mt»LtsiitT'3% csas^T^jflti^rc**. i-^t. 

~7%T*SC; b mmb-th. iffiMt(DffllVi)& 1 . 2-~J* h 4f i^x* y^i/x 

[00 12] ±3ffiS6ftmt LT«ftC|»5£$flSi>0> ^jj, (klTDECfclfrf) . MUirat' 

T1±&^0\ <§MISfctt<^«tt. fl*tf3-?.*a. (WTMPtufc-f > Zb'cDMtimtiJl'Xy 

* V7x-Xti-#y^ &ftmfcm*?* V 7 x-Xh' y i§x^r^2r?i^LJt?I^^^ffl^l»^ £ *t»i L 

^■SKSWIBt. ^ffi^ft^*Ji^i:'^Sa![^^ 2 v\ *fc s «Kt4>W»«fc:ig»t4 L i ^ia£ IXIZX 

0 0 0'Ca±(D&i&X'fmm£mL. MIMtLfct^ 7 y-fb'Jyl? l Jf-'>i,. *'7 7-yfb , Jf-'>A. 

-f§-£CJ;oTl5]«tc«fb-ri.c£^T'#S„ [0022] -^r. Etgfciiyf-^A^tfyfc-^tHfc^ 

[0013] ±IBStfSt9*U. SftXillllSffttCj: •& 0 L i C o O2 . L i N i O2 . Li F e O2 . 

0 2ffl<OffiiaHI(dO0 2) 0*3. 36A-3. 40A LiMn 2 0 4 %Ztfffi%*SmX'hb. JJEIfi^iMbft 

[ 0 0 1 4 1 4^, ±ib^7 •y^^a^wi. ^.f- zwMb tx. mmmzmtx ztit>m&umt 

i/y//^yiy*i-&fjs, y\))V/7?V- hZb*,zZ.'>xm%,Mkhz\bftX%h. toW&/r>m& 

fi^^< £ t> 1 -rx-bbz. btfut u\ c o o 2 tfaaw-rasjbwftk** < . B.o±iEm» 

[ 0 0 1 5 ] t . ±iE7 y s^wis-^^Ji . eh 7 v ?s+ tti v ^•fk^wtcsjrc* s . as-?-^^iajK{i 

ftx^-uyfi£ft. Eg7-y^xf-uy7X7yftTotV 50 6 50°C~1 200°C^C|SS$ii|,„ 
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(4) ^^6-2 1 57 6 1 

5 6 

%itX^-X b-mzLfz. ZO^-XbZmZO. 03 

0. 17mm, i4 0mm, U250mm(7)MtL 

[0027] *«Sfc«t-yf^>R3Bfla^T4J«t- 

-X ( J3LTM CMBiB§-f)£2S0 OXJTISsJSlSit 
LJSMWfcUfctm (d002 = 3. 37A) 10011 
'J, M^WLm^mmSSL^m^fnmznLXmaJt 10 SC^fUV^yxy^fa^-yay (B* 
■C3%~7%f**C:fc*«!fiMlf*S. 3X*8fCli^ £j«:f.M*5$£4tl! SBR, fflJg#4 8S*9S) fc* 
*JP!0*S«tt*CF+#i:=5:9. V47)l<mt. mzMM 'J07 vftxf-uyr -f x^-y a v (^-Y^yiittt 
^aWE«HtttJ^T««*fl:A»i:*4. 7% If D- 1. 0M%) k&$il tZnrfS&it 

zmitz®£im®£mcD3im®ig.timTL. %m<o% mx^t^ %ii>x*i/*^ii±i\su-x7mmz*m 
imm&ifi±z<%w4?Mmizmw$:S-z.h. i zitx^-xhmzuz. zixzco^-xhtmz 

L^WU-hO^ESfc^iRftt^SfS^t^S. $0. 20mm.H42mm 1 SJ270mm(?)lSi: 

[00 2 5] Uz. 

immm] ot, mmmi,zj:ot^m^mL<^6. [002s] zlxje. awLtuztuzv-Fin*) 

(m&mi) muz^mmmx'm^tznmmvM^wm 20 #n\J¥so. 025mm, ^4 6mm, 730m 

3(i^^"-y^y^^^t. 4immmxh y ). 
mztix-y-xifiizmftztLX^h. zLxiMiiEm 

a^iiEffi 'J — K 5 #'51 £ tB ZtlX$lnWL 2 fcft«;£ 

Hto^TPL<lMBJ3-ri.„ 30 3. OV«o£«SEtt«£fTV\ 2 O-C^^tTTf-f 7 

[0026] lESiLiz Cos fcCoa 0 4 fc^ig-^ /UStSHT&oJt. -?-«9-^M ?/M$tt«9Jt«e£H2fc^n 

L, 9 0 0rT'10B*r^j£LT£fi!tL£LiCo02 -f. 

(7)^*1 OOSSgK;:, T-t^^yy^-y^SMMgl!, [0030] 

^'JH^Hbxf-i/yf^x^-^gy (r-f * yiig [Hi] 
4tS D - 1 , 6 0 MS.% ) 2rHff^it*T' 7 ■ * 





SBR 


mm (@»*sfij<) 




5 


0 




3 


3 


IMC 


3 


2 




2 


3 




0 


5 




] 


1 




5 


3 



[0023] 

[ fffl 1 mife?) J: 3 h 9 A TiOHIS^lG X o 

mmwx'hhmmt commit t jHGFT>is@$:«g«£&4 

[ 0 0 2 4 3 fIL. Jra£!.A4 y^-c0it$#SfflT'ft 



U KS14. 0mm, if* 5 0 mm^ltffi^-vUCfft 
ALfc. mg?SWiECtDECtMP5r2 0 : 4 0 : 
4 0<7)ftmT}g£Ud£$fC 1 Vl>/>) -y h/UDL i 

PF 6 immuzh(r>^m\ ztiz&mLfzmin 

[0029] SSi«?fiOlPfiKi3taSE4 . 1 V, 

B#mi 1 LfcSIBEMSrfT W MWKtfti: 6 0 0 
mAiLt. StmfSftSWIS 0 0mA, ft«»jl:«E 
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(5) 



^^6-2 1 576 1 



[003 H ®2<w4 fMrnnsamx o . sbr^ 

LfctfoT. S3##Ji LT(3SBRfc,+r',)E37-y ft 

«tt B . mmc is J: «ftD tt&fciSEg*£ff Lit «h 

fifffclM 7Mm£5-l&Z btfTZ fctf. ft2 0 0 







d 0 0 2 /A 




1 0 0 0 "C 


3.5 0 




1 8 0 0 'C 


3.42 


i«6J 


2 2 0 O'C 


3 . 4 0 




2 8 0 O'C 


3.3 6 



* 5 Oj««Tfc^$r^#a*lM ^HMtt^ttttf&jfT* 
UcA'St, P^wC-f y^-<7)Jt$i>M 

T 7 7 U d - h y )V/ 7 ? y 3' A - J* * n- -J 3 y 
( H*^*rfAtKC*tt« NBR, 11^4 Ofift 

euy-f X^'-i/ 3 y ( df yX»ttg ND — 

[0032] 
[*2] 



[00 33] 03 i 9. SMa«iBK^)fi^}*3-^^ 

zm^tcwmaxtf i Tttswsi^/hs < &s z t 
m^mitnimM^t<r>$.^-hmm,zmmxh Y ). 

0 0 2m<rmSR ( d 0 0 2 ) #3 . 4 0 aOTT'*!, 
10034]^, *mm\lt>±V2X-iisLmzLi 

coo 2 ±^fDf6«ouf-«>A^sr-fb%^ 

[0035] 



1 . zmmmmmmzn txmmtx- 3 %~ 7 
%t itzmmawmmznmzmmt&z t tj: ot, 

30 fcSWR*«*6. 

[0a^@m=5rlKBJj] 

[01 ] *mmmMizmip)®m.W(r>mmm\ 

[02 ] ^flfjaj 1 {cfcit&iM ^/M$tt<J3lfcttt^a 
[03 ] *«M2t:tj»t61W[illi«^ltKijptia 

1 

2 SPfi 

3 nm^-v^y? 

4 

40 5 

6 tfiS'J-K 

7 irnwy 
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(6) 



*$m*6-2 1 576 1 
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